SUMMARY The histopathological diagnosis of squamous cell hyperplasia of the larynx is very subjective. Since morphometry is highly reproducible, this method was applied to routine pro- 
round the so called precancerous lesions of the laryngeal mucosa. These lesions develop from squamous epithelium, and the changes in this epithelium include hyperplasia, keratosis, and atypia. Proper diagnosis is considerably hindered by the lack of an internationally accepted histopathological classification.
In North America the classification proposed at the Centennial Conference on Laryngeal Cancer' is usually used: keratosis, keratosis with atypia, carcinoma in situ. Others have also based their classifications on the degree of dysplasia,2 6 giving three groups: group 1 = hyperplasia or keratosis or both, with or without mild dysplasia; group 2 = moderate dysplasia; and group 3 = severe dysplasia and carcinoma in situ. In Europe a classification introduced by Kleinsasser is often used. '8 This classification consists of three classes: class I = simple squamous cell hyperplasia; class II = squamous cell hyperplasia with atypia; class III = carcinoma in situ. Although the aforementioned classifications use a different nomenclature, they all distinguish three categories and, in fact, these categories more or less coincide. In the Netherlands Kleinsasseres Fig. 2 Technical equipment. At the centre the digitising tablet on which the microscope image is projected by a mirror. On the right the standard computer terminal on which the results are shown. The average tme to measure 50 Cdls S -1-5 mn. Table 2 gives the results of the measurements of the Table 3 .
There was a significant difference between normal epithelium and class I, class I and class II, and class I and class III for at least five of the parameters used (and even more when the standard deviations were taken into account), but between class II and class III significant differences were found for only three parameters. In Fig. 3 All patients of class III have been treated, either with radiotherapy (n = 13) or they underwent a cordectomy (n = 2). Thus long term follow up on non-treated patients within this group is impossible.
Discussion
The histological classification of squamous cell lesions is very subjective.5 Few studies applying objective methods have been carried out to assess the epithelial characteristics of the so called premalignant lesions of the laryngeal mucosa.
Several workers2-4 15 16 have performed photometric studies determining nuclear DNA content and nuclear area. Hellquist et aP have investigated, in particular, patients with lesions with dysplasia; the nuclei measured in their study were taken at random through the epithelium. Their findings did not show any morphological or photometric differences between the epithelia with moderate dysplasia which subsequently developed severe dysplasia or carcinoma in situ and those that did not. Apart from doubt regarding its usefulness, it appears unlikely that spectrophotometric analysis will be used routinely if only because it cannot be performed on routine stained material and one also needs expensive photometric equipment.
Quantitative morphometry using simple objective parameters which can be applied on any routine processed material has proved to be of use in grading all kinds of tumours, including bladder'7 and prostate tumours. '8 In this study quantitative morphometry was applied to histological slides from patients with squamous cell hyperplasia of the laryngeal epithelium, classified according to Kleinsasser.7 Measurements of the nuclei were done in the three, layers of the epithelia that can be distin class I to class III in both layers) and with the mean nuclear polarity in all three layers (the polarity expressed in radians increases from class I to class II and from class I to class III in the three layers each) one can easily distinguish between these classes (class I and class II, and class I and class III).
The differentiation between class II and class III, however, is more difficult. Only three significant morphometric parameters between these classes were found. Application of a stepwise discriminant analysis (the features are arranged in a certain sequence to discriminate between the groups; with a combination of two parameters: the mean nuclear polarity of the intermediate layer and the mean nuclear crowding of the superficial layer (Fig. 4) ) results in a division into two groups that is not identical to the division by histopathological examination alone: a small cluster of histologically classified class II lesions below the discriminant function line morphometrically falls into the class III category. Unfortunately, we could not determine whether this particular morphometrically identified cluster of class II lesions followed a clinical course typical for class III lesions (for several reasons many patients had to be excluded in the retrospective clinical analysis).
Histological revision of lesions, particularly of class II and class III, even by experienced pathologists is not reproducible in many cases. In this study nuclear areas, shape factors, crowding, and epithelial width have been measured. The morphometric findings are highly reproducible for the classification of squamous cell hyperplasia of the laryngeal mucosa. Furthermore, the findings suggest that the usual histopathological classification of Kleinsasser may be inadequate for there is evidence of two groups within class II above and below the discriminant function line. The clinical course of these two groups needs study and definition.
